Preparation and a structure-function analysis of human ciliary neurotrophic factor.
Ciliary neurotrophic factor (CNTF) is a trophic protein that promotes survival and/or differentiation of a variety of neuronal cell types including sensory, sympathetic, and motor neurons. CNTF, leukemia inhibitory factor (LIF), interleukin-6 (IL-6) and oncostatin M (OSM) share a predicted common helical framework and partially identical receptor components. In this study, we present the preparation and structure--functional analysis of recombinant human CNTF. The human CNTF gene was expressed under the control of the PL promoter in Escherichia coli, and the mutants were constructed by insertion, deletion and site-directed mutagenesis. The recombinant proteins were purified from bacteria via DEAE A-50 and Sephacryl S-200 chromatography, and their survival promoting activities were determined using cultures of embryonic chick dorsal root ganglion (DRG) neurons. Insertion at position 23 with APGL, or at position 79 with PRGA, or substitution of 162L163Q for PIDG resulted in proteins with no neurotrophic activity. However, insertion at position 186 with PRGI did not alter human CNTF activity. Deletion of the carboxy-terminal amino acid 186-200 did not reduce the biological activity, but elimination of the amino acid 162-186 abolished the activity. The mutant substituting of 17 Cys for Ser was found to display a biological activity equivalent to that of the wild type. Our data provided experimental confirmation for the structural prediction of CNTF.